Experimental designs for investigating the effects of prenatal alcohol exposure during early embryonic stages in fetal brain growth are challenging. This is mostly due to the difficulty of microdissection of fetal brains and their sectioning for determination of apoptotic cells caused by prenatal exposure to alcohol. The experiments described here provide visualized techniques from mice breeding to the identification of cell death in fetal brain tissue. This study used C57BL/6 mice as the animal model for studying fetal alcohol exposure and the role of trophic peptide against alcohol-induced apoptosis. The breeding consists of a 2-hr matting window to determine the exact stage of embryonic age. An established fetal alcohol exposure model has been used in this study to determine the effects of prenatal alcohol exposure in fetal brains. This involves free access to alcohol or pair-fed liquid diets as the sole source of nutrients for the pregnant mice.
Introduction
The goal of the experimental methods described here is to assess the neuroprotective effects of trophic peptides in a fetal alcohol exposure model using several techniques involving breeding, feeding, microdissecting, and detecting cell death. Work from our laboratory has involved a liquid diet mixed with alcohol as a model of moderate alcohol drinking, which might be similar to a human drinking paradigm in term of the amount of alcohol consumed [1] [2] [3] [4] [5] . We and others have identified three peptide derivatives that are neuroprotective against the deleterious effects of fetal alcohol exposure. Studies investigating alcohol exposure during embryonic stages using animal models may lead to the identification of potential mechanisms of neuroprotection and allow for the development of intervention procedures. This may provide ample information about the neuroprotective effects and attenuation of the deleterious effects of alcohol exposure during pregnancy.
Possible prevention of the effects of prenatal alcohol exposure may involve the treatment of pregnant mice with peptides that have been shown to be involved in neuroprotection in vitro 6, 7 and in vivo 1, 2, 4, 8, 9 . Among these peptides, SALLRSIPA, known as ADNF-9 or SAL, is derived from activity-dependent neurotrophic factor (ADNF) 7, 10 . Another peptide with the sequence NAPVSIPQ peptide, termed NAP, derived from activitydependent neuroprotective protein (ADNP) 6, 11 , demonstrated a potent protective effect against oxidative stress associated with alcohol exposure 12, 13 . In addition, we have recently identified a new synthesized peptide, colivelin that appears to play a key neuroprotective role in the fetal alcohol exposure model 2 . Colivelin is composed of ADNF-9 and AGA-(C8R)HNG17 (PAGASRLLLLTGEIDLP). The importance of the use of these peptides is that they have the capability to cross the brain-blood barrier to prevent the effects of alcohol-induced apoptosis and brain growth deficits.
The experimental methods used C57BL/6 mice for testing the neuroprotective effects against alcohol-induced apoptosis. We have adopted a 2-hr window instead of overnight breeding in order to accurately estimate the embryonic day 0 (E0), as it can be revealed by detection of a sperm plug and vaginal smear [1] [2] [3] [4] [5] . We have used a liquid diet with feeding tubes, as this is considered free access instead of delivery of alcohol through gavage route, which may induce stress to pregnant mice. On the other hand, microdissection can be challenging due to the softness of the fetal brain tissue, which might be encountered when dissecting fetal brains at early embryonic stages. Here, we show visualized techniques to deal with all the challenges involving microdissection. Furthermore, since the fetal brain sectioning can also be challenging, we have adopted a technique that involves embedding the fetal brains in gelatin using peel-away embedding molds. We have been successful in cutting the fetal brains in free floating sections at 50 μm thickness. This allows us to investigate any alterations of content protein in fetal brain sections, including the identification of cell death. 5. Measure daily alcohol liquid diet that can be provided as free access as the sole source of nutrients. PF liquid diet yoked individually to an ALC dam can be measured daily as well. 6. The volume of liquid diet consumed during the previous 24 hr can be recorded from 30-ml graduated screw-cap tubes and freshly prepared diet should be provided daily from E7 to E13.
Dissection of Fetuses and Microdissection of Fetal Brains
1. Sacrifice pregnant mice on E13 by deeply euthanizing the mice with a CO 2 procedure followed by a cervical dislocation. 2. Clean the abdominal site of incision with 70% ethanol. 3. Make an abdominal incision using sterile scissors and forceps. 4. Once the abdomen is open, dissect out the uterus by holding it with one forceps and using the other forceps to tear the mesometrium away from the uterus. Make sure to do this procedure slowly in order to avoid puncturing the embryos. 5. Remove the embryos from the uterus and transfer them into a cell culture dish (60 mm x 15 mm) containing Hanks' Balanced Salt solution (HBSS) in ice cold water. 6. Dissect fetal brains from the whole embryos under stereomicroscope for microdissection. 7. Using ultra-fine forceps for microdissection, pull off the skin of the embryos at the top part of the head to expose the skull. 8. Once the skull is exposed and clearly visualized under the microdissection stereomicroscope, then peel off the skull starting from the posterior part of the brain at the spinal cord and brainstem areas. 9. Be sure to peel off the skull piece by piece from posterior to anterior parts of the head. 10. Once fetal brains are visually exposed, proceed with extracting them. 11. Dissect the fetal brains from the base of the primordium olfactory bulb to the base of the metencephalon. 12. Postfix all dissected fetal brains in 4% paraformaldehyde for 2-3 days. You can also freeze other fetal brains from each dam if you are testing them for Western blot or enzymatic assays.
Note: The procedures for animal uses were approved by the Institutional Animal Care and Use Committee of University of Toledo which are in accordance with the guidelines of the Institutional Animal Care and Use Committee at the National Institutes of Health and the Guide for the Care and Use of Laboratory Animals. 
Embedding of Fetal Brains in Gelatin for

Discussion
The methodology and technology presented in this study demonstrate the effects of prenatal exposure to alcohol in fetal brains and the role of trophic peptides in the prevention of these effects. These may provide information on how to study other drugs of abuse or other toxic chemicals in fetal brains during different pregnancy stages.
In regards to the breeding paradigm, in some cases the detection of the sperm plug might not be observable. At this point, it is important to test the vaginal smear in a slide under microscopic observation, which can provide possible sperm positive detection.
It is stated in this study that the feeding involves free access of liquid diet containing PF control and alcohol. At least 30% of humidity and a temperature not exceeding 22-24 °C are required to monitor the quality of the diet during the 24-hr free access to the diet 1, 2 . It is also required that the diet be prepared fresh daily. The feeding tubes should be cleaned after each use.
There are difficulties in microdissection of fetal brains. These depend on the embryonic stage tested. For example, fetal brains dissected at age of E13 can be difficult to deal with compared to fetal brains dissected at E18. This is due in the fact that at E18, the fetal brains are well developed and the skull becomes easy to pull off compared to E13, when the skull is still soft and difficult to pull off. At this point, when dissecting fetal brains at E13, it is important to pull off the skull piece-by-piece as demonstrated in the video supplied with this manuscript.
In regards to embedding fetal brains in gelatin, we found that this is the best technique to obtain sections that are ready to be used for immunohistochemical analysis. In order to have better cutting of the fetal brain, it is important that the fixation in 4% paraformaldehyde of the gelatin block containing fetal brains is complete. Thus, this may take at least two days, and the gelatin block might be ready for cutting by the third day. The thickness of the sections is also a factor; 50 μm thickness is usually tested for immunochemical detection such as TUNEL assay 1, 2, 4 . However, thicknesses of 25 μm and higher can also be tested.
